Brush border myosin filament assembly and interaction with actin investigated with monoclonal antibodies.
Monoclonal antibodies binding to epitopes in the rod portion of brush border myosin were used to study the mechanism of filament assembly and its role in myosin interaction with actin. The antibodies and their Fab fragments had specific effects on the size of the filaments assembled in vitro. Two antibodies (BM3 and BM4), directed against the tip of the myosin tail, completely inhibited myosin filament assembly. The other antibodies (BM1, BM2 and BM5), binding to other sites along the myosin rod, only partially blocked filament growth, and short filaments could be assembled. Thiophosphorylated brush border myosin filaments appeared slightly more stable to the effects of the antibodies than those composed of dephosphorylated myosin. Only one (BM3) of the antibodies which completely inhibited the assembly of new filaments was capable of disassembling preformed myosin filaments. The other antibody, BM4, partially disassembled filaments, leaving approximately 0.2-microns long 'cores', suggesting that polymerization in this myosin occurs by a biphasic mechanism, i.e. the formation of a stable nucleus of antiparallely packed molecules, followed by elongation. The antibodies BM1 and BM2 bound to myosin filaments generating a regular transverse pattern with a approximately 14-nm periodicity, and had little effect on the stability of these preformed filaments. Inhibition of filament formation and solubilization of the myosin by the antibodies appeared to be associated with inhibition of myosin interaction with actin, as measured by the actin-activated MgATPase activity. In the presence of the antibodies which completely inhibit filament assembly, we observed a decrease to approximately 20% (BM4-Fab) and to approximately 50% (BM3) of the control actin-activated myosin MgATPase activity, and this activity was kinetically different from that of the soluble myosin S1 fragment, suggesting that the rod has a profound effect on the kinetics of actomyosin interaction.